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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low parasitic capacitance transformer which 
can reduce the parasitic capacitance between its primary coil and secondary coil. 
SOLUTION: A transformer 3 is constructed by forming a first coil layer by winding a 
winding 14 around a core 10 and second soil layer by winding another winding 14 around 
an insulator 1 1 after coating the first coil layer with the insulator 1 1, and then, 
successively forming an insulator 12, a third coil layer, an insulator 13, and a fourth coil 
layer on the second coil layer. The primary coil Nl of the transformer is constituted of 
the second and fourth coil layers and the secondary coil N2 is constituted of the first and 
third coil layers. The thickness of the insulator 13 between the fourth coil layer of the 
primary coil Nl and the third coil layer of the secondary coil N2 across which the hourly 
fluctuation of the electric flux density becomes the largest is made thicker than, those of 
the insulators between the other coil layers. Therefore the interval between the third and 
fourth coil layers becomes larger and the parasitic capacitance between the primary and 
secondary coils Nl and N2 becomes smaller. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the low parasitic capacitance transformer 

built into equipments, such as switching power supply equipment. 

[0002] 

[Description of the Prior Art] A transformer has a primary coil and a secondary coil, is 
constituted, and outputs the electrical potential difference which carried out the 
multiplication of the turn ratio (N2/N1) of the number of turns N2 of a secondary coil to 
the number of turns Nl of a primary coil to the electrical potential difference impressed 
to the primary coil from a secondary coil. There is a transformer of various classes by 
which structures differ among such transformers. 

[0003] For example, there is a transformer which equipped the layered product of 
laminating Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. with a core about 
the substrate formed the transformer of the coil type which minded [ of the core ] 
winding, minded [ the ] the insulator for the coil of a primary coil, and wound the coil of 
a secondary coil, the air core transformer which carried out the laminating of the 
substrate in_which the coil pattem of a primary coil was formed, and the substrate 
in_which the coil pattem of a secondary coil was formed, and the coil pattem of a 
primary coil, and the substrate formed the coil pattem of a secondary coil. 
[0004] The example of an activity of a transformer is shovm in drawing 9 . This 
transformer 3 is built into a resonance reset stone forward converter used for switching 
power supply equipment etc., and can also build the transformer of which kind of 
structure into the above-mentioned resonance reset stone forward converter among the 
trans configurations of the above-mentioned two or more kinds. The input circuit which 
consists of the control circuit 4 where the above-mentioned resonance reset stone forward 
converter performs switching control of DC power supply 1, a switching device 2, and 
this switching device 2 to the primary-coil Nl side of a transformer 3 as shovm in this 
drawing is formed, the output circuit which consists of the output rectifying device 5, the 
output flywheel component 6, the choke coil 7 for smooth, and a smoothing capacitor 8 is 
formed in the secondary-coil N2 side, and the load resistance object 9 is connected to the 
above-mentioned smoothing capacitor 8 at juxtaposition. 

[0005] If switching control of the resonance reset stone forward converter of the above- 
mentioned configuration is carried out to a control circuit 4 and a switching device 2 
turns it on, a current energizes in the path which passes along a primary coil Nl and a 
switching device 2 in order from the positive-electrode side of DC power supply 1 , and 
while energy is outputted from C one end of a secondary coil N2 and charging a 
smoothing capacitor 8, the direct current voltage Vc8 by which smoothness was carried 
out with the smoothing capacitor 8 will be supplied to the load resistance object 9. 
[0006] If a switching device 2 turns off, it will energize in the path by which the energy 
charged by the smoothing capacitor 8 passes along the choke coil 7 for smooth, and the 
output flywheel component 6 in order, and the electrical potential difference Vc8 of a 
smoothing capacitor 8 will be supplied to the load resistance object 9. 
[0007] It detects the electrical potential difference Vc8 of a smoothing capacitor 8, and a 


control circuit 4 has the configuration which carries out adjustable control of the "on" 
period of a switching device 2 so that the output voltage beforehand defined based on this 
detection value can be supplied to the load resistance object 9, while it turns on a 
switching device 2 on the switching frequency defined beforehand. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, the parasitic capacitance Cp with 
which the parasitic capacitance between a primary coil Nl and a secondary coil N2 was 
applied to the parasitic capacitance of primary-coil Nl simple substance at the 
transformer 3 arises in a primary coil Nl and juxtaposition. Moreover, parasitic 
capacitance Cs arises between the drain-sources of a switching device 2, and parasitic 
capacitance arises also in the output rectifying device 5 and output flywheel component 6 
grade. In the circuit of drawing 9 , when it charges at the time of OFF of a switching 
device 2 and a switching device 2 turns on, these parasitic capacitance repeats charge and 
discharge synchronizing with the on-off action of a switching device 2, and performs it so 
that the charge energy may be referred to as discharging. 

[0009] The energy with which each above-mentioned parasitic capacitance discharged at 
the time of ON of a switching device 2 is lost, and the short circuit loss Psh shown in a 
degree type (1) generates it. 
[0010] 

Psh=(l/2), C-(Vin) 2, Fsw (1) 

[00 11] However, the rate (Cp/C) that C shown in a top type (1) expresses the sum total 
capacity which totaled each parasitic capacitance produced in the circuit of above- 
mentioned drawing 9 , and the parasitic capacitance Cp of the above-mentioned 
transformer 3 to the sum total parasitic capacitance C occupies is large. Moreover, Vin 
expresses a DC-power-supply electrical potential difference, and Fsw is the switching 
frequency of a switching device 2. 

[0012] in recent years, the switching fi-equency of a switching device 2 has high- 
frequency-ized from a viewpoint which attains the miniaturization of switching power 
supply equipment, with high-frequency-izing of the switching frequency of this switching 
device 2, the above-mentioned short circuit loss Psh is markedly alike, it becomes large, 
and the problem that the power loss of a circuit will increase dramatically has arisen. 
[0013] It is made in order that this invention may solve the above-mentioned technical 
problem, and the object is in offering the low parasitic capacitance transformer which can 
aim at reduction of the power loss of the circuit where the parasitic capacitance of a 
transformer is reduced and this transformer is incorporated. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this 
invention is taken as a means to have the following configurations and to solve said 
technical problem. It consists of a thing the bottom, namely, the 1 st invention — a primary 
coil and a secondary coil — having — each [ these ] coil ~ a coil — the coil layer in which 
1 or more ****s of conductors were formed — plurality — an owner — It is the 
transformer by which two or more laminatings formation is carried out at the order which 
each coil layer of a primary coil and a secondary coil defined beforehand on both sides of 
the insulator between each coil layer. It is considering as a means to solve said technical 
problem with the configuration to which the low parasitic capacitance technique 
beforehand set to the opposite field of the coil layer of a primary coil with the largest 


time electric-flux-density fluctuation and the coil layer of a secondary coil is given. 
[0015] The low parasitic capacitance technique in which the 2nd invention constitutes the 
1st above-mentioned invention is made into a means by which time electric-flux-density 
fluctuation solves said technical problem with the configuration which makes thickness 
of the insulator between the coil layer of the largest primary coil, and the coil layer of a 
secondary coil thicker than the thickness of the insulator between the other coil layers. 
[0016] The low parasitic capacitance technique in which the 3rd invention constitutes the 
1 St above-mentioned invention is made into a means by which time eiectric-flux-density 
fluctuation solves said technical problem with the configuration which forms the 
insulator between the coil layer of the largest primary coil, and the coil layer of a 
secondary coil by the insulating material of a dielectric constant smaller than the 
dielectric constant of the insulator between the other coil layers. 
[0017] the coil of the primary coil with which the low parasitic-capacitance technique 
in_which of the 4th invention constitutes the 1st above-mentioned invention has time 
electric-flux-density fluctuation in the opposite field of the coil layer of the largest 
primary coil, and the coil layer of a secondary coil - the coil of a conductor and a 
secondary coil - the direction which makes the opposed face product of a conductor 
small ~ the coil of each coil - it is considering as a means solve said technical problem 
with the configuration which shifts the conductor of each other and forms it. 
[0018] 5th invention is taken as a means to solve said technical problem with the 
configuration which gives the compound low parasitic capacitance technique which 
combined the two or more low parasitic capacitance technique among the above 2nd, the 
3rd, and the low parasitic capacitance technique given to the 4th invention to the opposite 
field of the coil layer of a primary coil with the largest time electric-flux-density 
fluctuation, and the coil layer of a secondary coil. 

[0019] In invention of the above-mentioned configuration, time electric-flux-density 
fluctuation makes thickness of the insulator between the coil layer of the largest primary 
coil, and the coil layer of a secondary coil thicker than the thickness of the insulator 
between the other coil layers, and a low parasitic capacitance transformer is formed. 
[0020] Like the above, when time electric-flux-density fluctuation makes thickness of the 
insulator between the coil layer of the largest primary coil, and the coil layer of a 
secondary coil thicker than the thickness of the insulator between the other coil layers, 
spacing of the coil layer of a primary coil with the largest time electric-flux-density 
fluctuation and the coil layer of a secondary coil becomes large, and the parasitic 
capacitance between these coil layers is controlled. From this, the parasitic capacitance 
between a primary coil and a secondary coil decreases, and the synthetic parasitic 
capacitance of a transformer decreases. 

[0021] By including in a resonance reset stone forward converter which showed this low 
parasitic capacitance transformer to for example, the conventional example, it originates 
in reduction of the parasitic capacitance of the above-mentioned low parasitic capacitance 
transformer, and it is possible to reduce the short circuit loss at the time of ON of a 
switching device, and reduction of the power loss of a resonance reset stone forward 
converter can be aimed at. 
[0022] 

[Embodiment of the Invention] Below, the example of an operation gestalt of this 
invention is explained based on a drawing. 


[0023] The cross-section structure of the low parasitic capacitance transformer of the 1st 
example of an operation gestalt is shown in drawing 1 in the condition of having been 
included in a resonance reset stone forward converter. In addition, the configuration of 
resonance reset stone forward converters other than low parasitic capacitance transformer 
3 is the same as the configuration of said drawing 9 , the same sign is given to the same 
component as the circuitry of drawing 9 , and the duplication explanation is omitted. 
[0024] The transformer 3 shown in drawing 1 has a primary coil Nl, a secondary coil N2, 
a core 10, and insulators 11, 12, and 13, and is constituted. The coil 14 which is a 
conductor is wound and the 1st coil layer is formed, it is shown in this drawing - as — a 
core 10 - a coil — The insulator 12 between 2 -three layers which the insulator 1 1 
between 1 -two-layer which is an insulator is formed on the coil layer, a coil 14 is wound 
further, and the 2nd coil layer is formed on the insulator 1 1 between 1 -two-layer, and is 
an insulator on it further, Laminating formation of the 3rd coil layer around which the 
coil 14 was wound, the insulator 13 between 3 -four layers which is an insulator, and the 
4th coil layer around which the coil 14 was wound is carried out like the above at order. 
[0025] The end section b of the coil 14 of the coil layer of the above 2nd and the end 
section c of the coil 14 of the 4th coil layer are connected. The primary coil Nl is formed 
with the series-connection object of these [ 2nd ] and the 4th coil layer. The other end a 
of the coil 14 of the coil layer of the above 2nd is connected to A edge shown in drawing 
i , that is, it connects with the positive-electrode side of DC power supply 1, and the 
other end d of the coil 14 of the 4th coil layer is connected to B edge shown in drawing 1 
, that is, it connects with the drain side of a switching device 2. 
[0026] The end section e of the coil 14 of the coil layer of the above 1st and the end 
section g of the coil 14 of the 3rd coil layer are cormected. Moreover, the other end f of 
the coil 14 of the 1st coil layer and the other end h of the coil 14 of the 3rd coil layer are 
connected. The secondary coil N2 is formed with the parallel connection object of these [ 
1st ] and the 3rd coil layer. It connects with C edge (cathode side of the output flywheel 
component 6) which the connection of the coil edge e of the coil layer of the above 1st 
and the coil edge g of the 3rd coil layer shows to drawing 1 . It connects with D edge 
(cathode side of the output rectifying device 5) which the connection of the coil edge f of 
said 1st coil layer and the coil edge h of the 3rd coil layer shows to drawing 1 . 
[0027] this example of an operation gestalt - the 1-, since the ten winding coil is coiled 
around each 4th coil layer at a time, respectively, the 2nd and 4th coil layer is connected 
to a serial and the primary coil Nl is constituted Since the number of turns of a primary 
coil Nl serve as 20 winding (20T), the 1st and 3rd coil layer is connected to juxtaposition 
on the other hand and the secondary coil N2 is constituted, the number of turns of a 
secondary coil N2 are set to lOT, and the turn ratio of a primary coil Nl and a secondary 
coil N2 has become 2:1. 

[0028] In this example of an operation gestalt, it is formed so that the coil layer of the 
primary coil Nl of the direction with many number of turns may tum into an outermost 
layer of drum, and the coil layer of that outermost layer of drum winds, and the end edge 
d is connected to the drain side of a switching device 2. 

[0029] By the way, although it does not change even if a switching device 2 carries out 
the on-off action of the electrical potential difference by the side of A edge of a primary 
coil Nl as shown in (b) of drawing 2 As it goes to B edge side from A edge side of a 
primary coil Nl, and shown in (c) of drawing 2 , and (d) at the time of OFF of a 


switching device 2 It is begun to change an electrical potential difference, and the range 
of fluctuation (range of fluctuation to the electrical potential difference at the time of ON 
of a switching device 2) becomes large as it goes to B edge side from A edge side of a 
primary coilNl. 

[0030] Moreover, although it does not change even if a switching device 2 carries out the 
on-off action of the electrical potential difference by the side of C edge as the secondary- 
coil N2 side of another side is also shown in (e) of drawing 2 As it goes to D edge side 
from C edge side of a secondary coil N2 and is shown in (f) of drawing 2 at the time of 
OFF of a switching device 2, it is begun to change an electrical potential difference, and 
the range of fluctuation becomes large as it goes to D edge side from C edge side of a 
secondary coil N2. 

[003 1] up Norikazu ~ with degree coil Nl, since the turn ratio of a primary coil Nl and a 
secondary coil N2 is 2: 1, the voltage variation width of face by the side of B edge where 
voltage variation is the largest becomes twice the voltage variation width of face by the 
side of D edge where voltage variation is the largest with a secondary coil N2. 
[0032] As mentioned above, if the electrical potential difference energized to the coil coil 
14 is changed, the consistency of the electric flux which originated in the voltage 
variation and has been generated from the coil 14 is changed, and the amount of 
fluctuation of the time electric flux density will become large as the time amount of 
fluctuation of the electrical potential difference currently energized to the coil 14 
becomes large. In this to this example of an operation gestalt, the time electric-flux- 
density fluctuation among B edge sides of the primary coil Nl with the largest voltage 
variation width of face at the time of OFF of a switching device 2 becomes large. 
[0033] That is, in this transformer 3, the insulator between the coil layer of the primary 
coil Nl with the largest time electric-flux-density fluctuation and the coil layer of a 
secondary coil N2 turns into an insulator 13 for three to four layers. 
[0034] In this example of an operation gestalt, the low parasitic capacitance technique as 
shown in the above-mentioned insulator 13 between three to four layers below was given. 
The low parasitic capacitance technique is having made thickness of an insulator 13 
thicker than the thickness of other insulators 1 1 and 12 for three to four layers. 
[0035] Thus, by thickening thickness of an insulator 13 for 3 -four layers, spacing of the 
3rd coil layer (secondary coil N2) and the 4th coil layer (primary coil Nl) becomes large, 
and the parasitic capacitance between the 3rd and 4th coil layer decreases by this. That is, 
the parasitic capacitance produced between a primary coil Nl and a secondary coil N2 
decreases, and the synthetic parasitic capacitance Cp of a transformer 3 can be reduced. It 
is possible to originate in reduction of the parasitic capacitance Cp of the above- 
mentioned transformer 3, and to reduce the short circuit loss Psh at the time of ON of the 
switching device 2 of a resonance reset stone forward converter from this, by including in 
a resonance reset stone forward converter which shows the low capacity transformer of 
this example of an operation gestalt to drawing 1 . 

[0036] According to this example of an operation gestah, for [ where time electric-flux- 
density fluctuation is largest ] 3 -four layers, since thickness of an insulator 13 was made 
thicker than the thickness of the other insulators 1 1 and 12, spacing of the 4th coil layer 
of a primary coil Nl and the 3rd coil layer of a secondary coil N2 can make small 
parasitic capacitance between breadth, and the above 3rd and the 4th coil layer, and can 
make parasitic capacitance Cp of a transformer 3 small. It becomes possible for the 


energy by which discharge loss is carried out at the time of ON of a switching device 2 to 
decrease from this by resonance reset stone forward converter shown in drawing 1 by 
using the low parasitic capacitance transformer 3 of this example of an operation gestalt, 
namely, to reduce the short circuit loss Psh at the time of ON of a switching device 2, and 
the power loss of a circuit can be reduced. 

[0037] Moreover, in this example of an operation gestalt, since only thickness of an 
insulator 13 is thickened for 3 -four layers, enlargement of a transformer 3 can be 
prevented rather than the case where thickness of all the insulators 1 1, 12, and 13 is 
thickened. Furthermore, although the problem that whenever [ electromagnetic-coupling / 
of a primary coil Nl and a secondary coil N2 ] falls will arise if thickness of all the 
insulators 11, 12, and 13 is thickened like the above Like this example of an operation 
gestalt, when time electric-flux-density fluctuation thickens only thickness of the 
insulator between the coil layer of the largest primary coil Nl, and the coil layer of a 
secondary coil N2 (insulator 13 between 3 -four layers) It is possible to avoid lowering of 
whenever [ electromagnetic-coupling / of a primary coil Nl and a secondary coil N2 ] 
compared with the case where thickness of all the insulators 11, 12, and 13 is thickened. 
[0038] Furthermore, since only thickness of an insulator 13 is thickened for 3 -four layers 
in this example of an operation gestalt, the increments in the insulating material which 
forms an insulator are few, and it is possible to offer the low parasitic capacitance 
transformer 3 in which there is no steep increment in ingredient cost, and the above 
outstanding effectiveness is shown by low cost. 

[0039] Below, the 2nd example of an operation gestalt is explained. The cross-section 
structure of the low parasitic capacitance transformer of the 2nd example of an operation 
gestalt is shovra in drawing 3 . this transformer 3 - a coil - the 1- by which winding 
formation of the coil pattern which is a conductor was carried out at the plane - on both 
sides of insulators 11, 12, and 13, laminating formation of the 4th coil layer is carried out 
between each coil layer. 

[0040] In this example of an operation gestalt, the coil pattern 15 of 1 winding in the 1st 
coil layer is formed, the coil pattern 15 of 5 winding in the 2nd coil layer is formed, the 
coil pattern of 2 winding is formed in the 3rd coil layer, and the coil pattern 1 5 of 4 
winding in the 4th coil layer is formed. 

[0041] The end section (main side edge section) of the coil pattern 15 of the coil layer of 
the above 1st and the end section (main side edge section) of the coil pattem 15 of the 3rd 
coil layer are connected, and the secondary coil N2 is constituted by these [ 1st ] and the 
3rd coil layer. Moreover, the end section (main side edge section) of the coil pattem 15 of 
the 2nd coil layer and the end section (main side edge section) of the coil pattem 1 5 of 
the 4th coil layer are connected, the primary coil Nl is constituted by these [ 2nd ] and 
the 4th coil layer, the number of turns of a primary coil Nl are 9T, the number of tums of 
a secondary coil N2 are 3T, and the tum ratio of a primary coil Nl and a secondary coil 
N2 is 3:1. 

[0042] The edge side edge section of the coil pattem of the coil layer of the above 1st is 
connected to C edge shown in drawing 1 . The edge side edge section of the coil pattem 
of the 2nd coil layer is connected to A edge shown in drawing 1 . It is incorporable into a 
resonance reset stone forward converter which shows the transformer of drawing 3 to 
drawing 1 by connecting with D edge which shows the edge side edge section of the coil 
pattern of the 3rd coil layer to drawing 1 , and connecting the edge side edge section of 


the coil pattern of the 4th coil layer to B edge shown in drawing 1 . 
[0043] In this example of an operation gestalt, like the above, number of turns have more 
primary coils Nl than a secondary coil N2, it is formed so that the coil layer of the 
primary coil Nl of the direction with many number of turns may turn into the maximum 
upper layer, and it has composition which the edge side edge section of the coil layer of 
the primary coil Nl which became that maximum upper layer connects to the drain side 
of the switching device 2 of drawing 1 . 

[0044] Moreover, the range of fluctuation of an electrical potential difference becomes 
large as said 1st example of an operation gestalt described and it goes to B edge side from 
A edge side of a primary coil Nl. moreover, since the range of fluctuation of an electrical 
potential difference becomes large and electric flux density is changed according to 
voltage variation as it goes to D edge side from C edge side of a secondary coil N2, by 
the transformer of drawing 3 The insulator between the coil layer of the primary coil Nl 
with the largest time electric-flux-density fluctuation and the coil layer of a secondary 
coil N2 turns into an insulator 13 for three to four layers, and the low parasitic 
capacitance technique as shown in an insulator 13 below for 3 -four layers is given in this 
example of an operation gestalt. 

[0045] The above-mentioned low parasitic capacitance technique is having made 
thickness of an insulator 13 thicker than the thickness of other insulators 1 1 and 12 for 
three to four layers. Thus, by thickening thickness of an insulator 13 for 3 -four layers, 
spacing between the 3rd and 4th coil layer becomes large, and the parasitic capacitance 
between the 3rd and 4th coil layer becomes small. That is, it is possible for the parasitic 
capacitance between a primary coil Nl and a secondary coil N2 to become small, and to 
reduce the parasitic capacitance Cp of a transformer 3. 

[0046] According to this example of an operation gestah, since thickness of an insulator 
13 was made thicker than the thickness of other insulators 1 1 and 12 for 3 -four layers, 
the parasitic capacitance Cp of a transformer 3 can be reduced like said 1st example of an 
operation gestalt. It is possible to be able to reduce the short circuit loss Psh produced at 
the time of ON of a switching device 2, and to reduce the power losses of a circuit from 
this, as by including in the circuit which shows the low parasitic capacitance transformer 
3 of this example of an operation gestalt to drawing 1 described to said 1st example of an 
operation gestalt. 

[0047] Moreover, since only thickness of an insulator 13 is thickened for 3 -four layers, 
enlargement of a transformer 3 can be prevented rather than the case where thickness of 
all the insulators 11,12, and 13 is thickened. Furthermore, since only thickness of an 
insulator 13 is thickened for 3 -four layers like the above, it is more possible than the case 
where thickness of all the insulators 11,12, and 13 is thickened to avoid lowering of 
whenever [ electromagnetic-coupling / of a primary coil Nl and a secondary coil N2 ]. 
[0048] Below, the 3rd example of an operation gestah is explained. The cross-section 
structure of the low parasitic capacitance transformer of the 3rd example of an operation 
gestalt is shown in drawing 4 .the 1- by which, as for this transformer 3, winding 
formation of the coil pattern 1 5 is carried out at the plane - on both sides of an insulator 
16, laminating formation of the 8th coil layer is carried out between each coil layer, and 
that layered product is equipped with a core 10. 

[0049] this example of an operation gestalt - the 1- the coil pattern 15 of 1 winding, 1 
winding, 2 winding, 2 winding, 1 winding, 1 winding, 2 winding, and 2 winding is 


formed in each 8th coil layer sequentially from the drawinR 4 bottom, respectively. The 
main side edge sections of the coil pattern 15 of each 2nd coil layer are connected with 
the above 1st. Moreover, the edge side edge sections of the coil pattern 15 of each 2nd 
coil layer are connected with the 1 st, similarly, the main side edge sections of the coil 
pattern 15 of each 6th coil layer are connected with the 5th, and the edge side edge 
sections of the coil pattern 1 5 of each 6th coil layer are connected with the 5th. 
[0050] Furthermore, the core side connection of the coil pattern 15 of the 6th coil layer is 
connected with the above 1st, the core side connection of the coil pattern 15 of the 2nd 
coil layer, and the 5th, a secondary coil N2 is constituted by the above 1st, 2nd, 5th, and 
6th coil layer, and the number of turns of this secondary coil N2 are 2T. 
[0051] Moreover, the main side edge sections of the coil pattern 15 of each 4th coil layer 
are connected with the 3rd, similarly, the main side edge sections of the coil pattern 1 5 of 
each 8th coil layer are connected with the 7th, and the edge side edge section of the coil 
pattern 1 5 of the 4th coil layer and the edge side edge section of the coil pattern 1 5 of the 
7th coil layer are connected. A primary coil Nl is constituted by the above 3rd, 4th, 7th, 
and 8th coil layer, and the number of turns of a primary coil Nl are 8T. 
[0052] It connects with C edge which the edge side connection of the coil pattern 15 of 
the above 1st and the 2nd coil layer (secondary coil N2) shows to drawing 1 . The edge 
side edge section of the coil pattern 15 of the 3rd coil layer (primary coil Nl) is 
connected to A edge shown in drawing 1 . It connects with D edge which the edge side 
connection of the coil pattem 15 of the 5th and 6th coil layer (secondary coil N2) shows 
to drawing 1 . The edge side edge section of the coil pattem 15 of the 8th coil layer 
(primary coil Nl) is connected to B edge shown in drawing 1 , and the transformer 3 of 
drawing 4 is built into a resonance reset stone forward converter of drawing 1 . 
[0053] Like the above, in this example of an operation gestalt, the 8th coil layer of the 
primary coil Nl with which the number of turns of a primary coil Nl were constituted so 
that and the coil layer of the primary coil Nl of the direction with many number of tums 
might turn into the maximum upper layer than the number of tums of a secondary coil 
N2, and they became that maximum upper layer winds, and an end edge is connected to 
the drain side of the swdtching device 2 of drawing 1 . 

[0054] Moreover, the range of fluctuation of an electrical potential difference becomes 
large as said 1st example of an operation gestalt described and it goes to B edge side from 
A edge side of a primary coil Nl . moreover, since the range of fluctuation of an electrical 
potential difference becomes large and electric flux density is changed according to 
voltage variation width of face as it goes to D edge side from C edge side of a secondary 
coil N2, in this example of an operation gestalt The insulator between the coil layer of the 
primary coil Nl with the largest time electric-flux-density fluctuation and the coil layer 
of a secondary coil N2 is an insulator between the 6th and 7th coil layer. In this example 
of an operation gestalt, the low parasitic capacitance technique same to the insulator 16 
between the above 6th and the 7th coil layer as said each example of an operation gestalt 
was given. 

[0055] That is, the thickness of the insulator 16 between the 6th and 7th coil layer was 
formed more thickly than the thickness of the insulator 16 between other coil layers. 
Thus, by thickening thickness of the insulator 16 between the 6th and 7th coil layer, 
spacing between the 6th and 7th coil layer becomes large, and the parasitic capacitance 
between the 6th and 7th coil layer can be reduced. It is possible to be able to reduce the 


parasitic capacitance between a primary coil Nl and a secondary coil N2, and to reduce 
the parasitic capacitance Cp of a transformer 3 by this. 

[0056] According to this example of an operation gestalt, since time electric-flux-density 
fluctuation made thickness of the insulator 16 between the 7th coil layer of the largest 
primary coil Nl, and the 6th coil layer of a secondary coil N2 thicker than the thickness 
between the other coil layers, like said each example of an operation gestalt, the parasitic 
capacitance between a primary coil Nl and a secondary coil N2 can be reduced, and the 
parasitic capacitance Cp of a transformer 3 can be reduced. When it includes in the circuit 
which shows the low parasitic capacitance transformer 3 of this example of an operation 
gestalt to drawing 1 from this, the short circuit loss Psh produced at the time of ON of a 
switching device 2 can be reduced, and the power losses of a circuit can be reduced. 
[0057] Moreover, since only thickness of the insulator 16 between the 6th and 7th coil 
layer was thickened, it is possible to be able to prevent enlargement of a transformer 3 
and to prevent lowering of whenever [ between a primary coil Nl and a secondary coil 
N2 / electromagnetic-coupling ] compared with the case where thickness of the insulator 
16 between all coil layers is thickened. 

[0058] Below, the 4th example of an operation gestalt is explained. The characteristic 
thing which this example of an operation gestalt differs from said each example of an 
operation gestalt Fluctuation of time electric flux density does not form more thickly than 
the thickness of other insulators the insulator between the coil layer of the largest primary 
coil Nl, and the coil layer of a secondary coil N2. Fluctuation of time electric flux 
density is having made it the configuration which gives the low parasitic capacitance 
technique which forms the insulator between the coil layer of the largest primary coil Nl, 
and the coil layer of a secondary coil N2 by the insulating material of a dielectric constant 
smaller than the dielectric constant of other insulators. The other configuration is the 
same as that of said each example of an operation gestalt, and the duplication explanation 
is omitted. 

[0059] According to this example of an operation gestalt, since time electric-flux-density 
fluctuation formed the insulator between the coil layer of the largest primary coil Nl, and 
the coil layer of a secondary coil N2 by the insulating material of a dielectric constant 
smaller than the dielectric constant of the insulator between the other coil layers, that 
time electric-flux-density fluctuation can make small parasitic capacitance between the 
coil layer of the largest primary coil Nl, and the coil layer of a secondary coil N2. From 
this, the parasitic capacitance between a primary coil Nl and a secondary coil N2 
decreases, and the parasitic capacitance Cp of a transformer 3 can be reduced. 
[0060] Therefore, it is possible for the energy by which discharge loss is carried out at the 
time of ON of a switching device 2 to decrease, and to reduce the short circuit loss Psh at 
the time of ON of a switching device 2 by including in the circuit which shows the low 
parasitic capacitance transformer of this example of an operation gestalt to drawing 1 like 
said each example of an operation gestalt. 

[0061] Below, the 5th example of an operation gestalt is explained, the coil of the 
primary coil Nl with which that it is characteristic in this example of an operation gestalt 
has fluctuation of time electric flux density in the opposite field between the coil layer of 
the largest primary coil Nl, and the coil layer of a secondary coil N2 — the coil of a 
conductor and a secondary coil N2 - the opposed face product of a conductor in the 
direction made small it is shown in the coil patterns 1 5a and 1 5b of drawing 5 — as — 


each coil of a primary coil Nl and a secondary coil N2 — it is having made it the 
configuration which gives the low parasitic capacitance technique which shifts the 
conductor of each other and forms it. The other configuration is the same as that of said 
each example of an operation gestalt, and the duplication explanation is omitted. 
[0062] According to this example of an operation gestalt the coil of the primary coil Nl 
which has time electric-flux-density fluctuation in the opposite field between the coil 
layer of the largest primary coil Nl, and the coil layer of a secondary coil N2 - the coil 
of a conductor and a secondary coil N2 — the direction which makes the opposed face 
product of a conductor small - the coil of each coil, since the conductor was made the 
configuration shifted mutually the coil of a primary coil Nl and a secondary coil N2 ~ 
the coil which the opposed face product of a conductor decreased and shifted the 
formation location - a conductor - the parasitic capacitance of a between can be reduced 
and the parasitic capacitance between a primary coil Nl and a secondary coil N2 can be 
reduced from this. 

[0063] It is possible by being able to reduce the parasitic capacitance Cp of a transformer 
3 and building the low parasitic capacitance transformer 3 of this example of an operation 
gestalt into the circuit of drawing 1 like said each example of an operation gestalt, from 
the above-mentioned thing, to reduce the short circuit loss Psh at the time of ON of a 
switching device 2. 

[0064] In addition, this invention is not limited to each above-mentioned example of an 
operation gestalt, and can take various gestalten. For example, in each above-mentioned 
example of an operation gestalt, although there were more number of turns of a primary 
coil Nl than the number of turns of a secondary coil N2, of course, this invention is 
applicable also to a transformer with more number of turns of a secondary coil N2 than 
the number of tums of a primary coil Nl . 

[0065] Moreover, although each above-mentioned example of an operation gestalt 
showed the example incorporating a transformer 3 to a resonance reset stone forward 
converter of the anode common connection type to which the anodes of the output 
rectifying device 5 shown in drav^nR 1 and the output flywheel component 6 are 
connected, as shown in drawing 6 , you may also include in a resonance reset stone 
forward converter of the cathode common connection type to which the cathodes of the 
output rectifying device 5 and the output flywheel component 6 are connected. Also in 
this case, the short circuit loss Psh at the time of ON of a switching device 2 is reducible 
by incorporating a transformer 3 like said each example of an operation gestalt. 
Furthermore, you may include in a flyback converter as shovra in drav^ng 7 or drawing 8 
as well as the above, and the outstanding effectiveness can be done so. 
[0066] Furthermore, the low parasitic capacitance technique which combined the two or 
more low parasitic capacitance technique shown in each above-mentioned example of an 
operation gestalt may be given to the opposite field of the coil layer of the primary coil 
Nl with the largest time electric-flux-density fluctuation, and the coil layer of a 
secondary coil N2. 

[0067] For example, while time electric-flux-density fluctuation makes thickness of the 
insulator between the coil layer of the largest primary coil Nl, and the coil layer of a 
secondary coil N2 thicker than the thickness of the other insulator, you may make it the 
time electric-flux-density fluctuation form the insulator between the coil layer of the 
largest primary coil Nl, and the coil layer of a secondary coil N2 by the insulating 


material of a dielectric constant smaller than the dielectric constant of the other insulator. 
Thus, reduction of the parasitic capacitance between a primary coil Nl and a secondary 
coil N2 can be further aimed at by combining two or more low parasitic capacitance 
technique. 
[0068] 

[Effect of the Invention] Since time electric-flux-density fluctuation made it the 
configuration which gives the low parasitic capacitance technique beforehand set to the 
opposite field of the coil layer of the largest primary coil, and the coil layer of a 
secondary coil according to this invention, the parasitic capacitance between the coil 
layer of the primary coil with which the above-mentioned low parasitic capacitance 
technique was given, and the coil layer of a secondary coil can decrease, and the parasitic 
capacitance between a primary coil and a secondary coil can be reduced. The energy by 
which discharge loss is carried out by originating in the switching operation of a 
switching device from this by reducing the synthetic parasitic capacitance of a 
transformer and building this transformer into circuits, such as switching power supply 
equipment, can be reduced, and reduction of the power loss of a circuit can be aimed at. 
[0069] If the configuration which gives the low parasitic capacitance technique which 
makes thickness of the insulator between the coil layer of the largest primary coil and the 
coil layer of a secondary coil thicker than the thickness of the insulator between the other 
coil layers has time electric-flux-density fluctuation, spacing of the coil layer of a primary 
coil with the largest time electric-flux-density fluctuation and the coil layer of a 
secondary coil can reduce the parasitic capacitance between the coil layers of breadth, its 
primary coil, and a secondary coil. From this, the synthetic parasitic capacitance of a 
transformer is reducible to said this appearance. 

[0070] Moreover, since the time electric-flux-density fluctuation like the above thickens 
only thickness of the insulator between the coil layer of the largest primary coil, and the 
coil layer of a secondary coil, compared with the case where thickness between all coil 
layers is thickened, lowering of whenever [ electromagnetic-coupling / of a primary coil 
and a secondary coil ], enlargement of a transformer, and lifting of cost are avoidable. 
[0071] If the configuration which gives the low parasitic capacitance technique which 
forms the insulator between the coil layer of the largest primary coil and the coil layer of 
a secondary coil by the insulating material of a dielectric constant smaller than the 
dielectric constant of the insulator between the other coil layers has time electric-flux- 
density fluctuation Since the dielectric constant of the insulator between the coil layers of 
the primary coil with which the low parasitic capacitance technique was given, and a 
secondary coil is smaller than the dielectric constant of the insulator between other coil 
layers, the parasitic capacitance between the coil layers of a primary coil and a secondary 
coil can decrease, and the synthetic parasitic capacitance of a transformer can be reduced. 
Although the insulating material with a smaller dielectric constant is expensive, since a 
dielectric constant is more small and only the ingredient of the insulator between the coil 
layer of a primary coil with the largest time electric-flux-density fluctuation like the 
above and the coil layer of a secondary coil is formed, it is possible to suppress the 
increase in cost of a transformer. 

[0072] the coil of the primary coil which has time electric-flux-density fluctuation in the 
opposite field of the coil layer of the largest primary coil, and the coil layer of a 
secondary coil — the coil of a conductor and a secondary coil ~ the direction which 


makes the opposed face product of a conductor small — the coil of each coil — if it is in 
the configuration which gives the low parasitic-capacitance technique which shifts the 
conductor of each other and forms it — the coil of a primary coil — the coil of a conductor 
and a secondary coil ~ the opposed face product of a conductor can decrease and the 
parasitic capacitance between a primary coil and a secondary coil can reduce. From this, 
the synthetic parasitic capacitance of a transformer is reducible to said this appearance. 
[0073] If it is in the configuration which gives the compound low parasitic capacitance 
technique which combined the two or more low parasitic capacitance technique among 
the above-mentioned low parasitic capacitance technique to the opposite field of the coil 
layer of a primary coil with the largest time electric-flux-density fluctuation, and the coil 
layer of a secondary coil, it is possible to reduce further the parasitic capacitance between 
the coil layer of a primary coil with the largest time electric-flux-density fluctuation and 
the coil layer of a secondary coil, and the cutback of the parasitic capacitance of much 
more transformer can be aimed at. 
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N 1 o a ^ ;H t ZiJ; 3 ;U N 2 c7) 3 >f ;Kloia<oieii 
«t ( 3 - 4 mmmWtt^ l 3 ) ct)^ ;^.jt'(t2rW< ^ t 
-»:3^;i.Nli:Z}^i:3-^;l/N2c7)«it^-^jg 
(50®T5:. ^TtfO^Sg^sl 1 , 12, 1 3cOJ¥;^$:/f < 

[00 38] $^>t. zc^mmmmmx'ii. 3-4J111 
f&t^^mm-\<r)m\\^mi]^x'h*) , m^::i:^hcr)±m 10 

[0039] WTic. ^2i7)iii©B®B^j^iK0j-ri. . la 
3 (Hill 2 cnmmmmmcoim^mM. h y yxmmm 

3 ;H*^'#3-f ;HcoKtc^^ 11, 12. 135- 

[0040] zcomnMmmvit. m i on-r yntc i 

^|e]<7)3'f;l^vN-:J'-yi 5*iJBB!t§ix. m2fi03>f;H 20 
tc5^ini<7)3.^;uyN-:?-yi 5*<m$^i. mscTia-f 
;HC{i2^glII<7)3^;l/y\-^'-y*5»^$ix. ||4coa 

■i>vm\zAm^<r>^^ivf^i'-y\5 tm^ ^tix^-^ 

[004 1] ±ie^ 1(7)3^ /He;) 5 
O-SSB i:m3con'f;H(7)3^;l.>'N-^' 
-yl 5C0-5Sg|5 (4"C«ia5) \im.^fl. Ztlt,^ 
1 i:|g3<7)3^;HtJ: y)Z:&.a^)VU 2ifim^^iXX 
ifc, W.2<no^ )vm<^'^^ )VJ^i>-y \ 5<7)— 

mi ( +'C«g|5 ) 1^4 C7) a )Vm(n nA)VJ^^-y 30 

m4<03-<;HtJ; O-iJ^n^^PN l*iffl«$iiTfc 
0. — <J:3-f;l^N lcO^(i;9Tt:\ Z»:3-^;I^N2£7) 
^S[«i3TT-*>0. -y:3-f/l/Nl tZJ^3^;l'N2iO 
^m(i3 -.IX'hh. 

[0042] lim 1 oa-f /Hcon-^ ypyN-rJ'-ycoS 
MSSi^lllt^-tCfflgBtJtiggL, m2corj^;i/« 

m3corj^;Hcor7^;WN'^'-yco^gMSa5$: 
Hltc^-fDiggBt^JS^L, m4c7)n>f;Hc7)ri-fyl.A- 40 

■9~ycr>^mmm^m i tcs^-TB^otcissg-rs t 
izi^n. m3aivyyx^mi^z^-t^m')'<i-yh-^ 

[0043] z<r>mmmmx\t.. ±iecoiD< . -jx^ 

>f ;UN 1 ;i/N 2 J: 0 t^^St**^ < , 

yWizw^-fh^^Mztt-iX^^h. 

[ 0 0 4 4 ] s . miM 1 <r)%mmmxw<j-z <j: ^ 50 
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-iXH'f/l-NliOAfflaJ^/ijB^ggBffltClSjA^^lC 

rJ^;UN2c7)3^ ;Hcora<7)^(!ts(i; 3-4 JIH^^ 
13fc=5:'9, ^OUttJgffifiajT'Ji, 3-Amum^\ 

3 H»:{i^-r J; -5 ^rffiS:4§«¥ffi*<M$ iiX\^h. 
[0045] ±ISfiS4««^afc<i, 3 - 4iira*giii 

W\3(rM^^1^<n^W^\\, 1 2c7)W;^(^J: OtJf< 
LJtCltT'SiS. ClcOiat^, 3-4«^ffiiS*l 3cr) 
Ji;^S:Ji<-r&;fctcJ:0. Ig3fcm4i0a>f;u«pa« 
^PiA^lS< ^0 , S3 i:S4c03'f 

2 co^co^4§m*vJn$ < =5: 0 , h 5 3 c^a^^sa 

[0046] z<r>W,Wmm<zi.ix\i. 3 - 41^*611 
fti 30Ji;^$-ft!2c7)^Jii*i 1 . 1 2«oil;^«}: '3t>i¥< 

uz<nx. mm. 1 «oii]SSje«fi«j|5]«t , h 5 3 ct) 
•^mm.cp^'&mhztt'^X'th, Z(r>zhii-t,. 

mzm-^tsz t J: 0 s Huies 1 <7)5iM?e«pji3ai^ 

tzi.o\,z. ;^'f 7f-S^2<7)jf>B#{c4bl.S*§a3fep 

[ 0 0 4 7 ] 3-AWmm^ 1 3<0/i;^?t'«t5r 
II<LTV^2,(7)T\ :^T<0«^1 1, 12. 1 3c7)Jf 
^^SriK-ri-J^iOt. h7yx30;^S'ft^l»iJ:t 

«£l 3cOiS/^!tlt$rlI< tTV^|,cOT\ ^Tc^^SWl 
1, 12, 1 3i7);j;fi^;f<-rs%&J;0t). -<i^3-^ 
;PN 1 t-d^^iiAiV^i 2cO«^-^SOffiT€rIll)gTI> 

[0048] WTt, ?g3<7)IISfem«W^iJJBflt§ . II 

4 \,z\tW, 3 coie5S»^McoffiS^§« h 5 yxoMW^ 
jHA%$il-Ct'>l), C:(7)h7yx3{i3>f;uyN-^'-yi 

5 A>'¥ffi*^t3^[B]}g^? tiT HI 8 CO 3 yl-Jl 
^i^n^/HigtcteS^Jie^fi^ATaJiJ^fi^^^l, 

(osim^^r 1 o*^m=$ti7ti>c7)T'^.g.. 

[0049] Z(n^mm\X^t. % l -m8eo#n-< 
;UJlCia4(7)T»f>|litl#[Hl, 1^0, 2^111. 2 
l^^ll, l^EI. 2%^. 2%^(r>-:2MVn^~ 

y\ sif^fi^ixm^^fix\^h. ±iBmi tm2«o# 
:2^m(r)^^)vn'9-y i 5<7)t|j;C«ai|Bl±*?ig^ 
tfz. Ill tS2(73#3-Y;H(7)3>f;l.>'s-:?->' 
1 50^g|5ffllSiggB|5l±*«jg^$n, |5im:, lists 6 
iO# 3 ;HcO 3 /I'A-^- y 1 5 c7)4''D(ll«gB|5l±*« 
S5i:S60#a-f/U«i7)3^;i.yN':?-yi 
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[00 50] ^(>l,z. ±iei^l tlS2c03'f;H<7)3'f 
/l/A'rJ'-yi 5«04"i:«lilJf^g5tSS5i:m6<7)3^;H 

TfJ)!.. 

coo 5 1 ] ^^'v, S3tlg4<7)#3^;H<7)n-^;l/A- 

m 7 1 S 8 o 3 ^ ;H tc J: •) 3 ^ N 1 *<^bS; § 

[00 52] ±IB®li:ll20rj^;l^fl (ZiJin^^UN 
2 ) i03-^;l'A;j'-y 1 5«ffig5«^gB*<llUc^-r 
C®gptc*gSg$ix, Il3^03-^;^ii (-^in-^/UN i ) 
(03^ lUJ-^i^-yi 5<D&m&i}m 1 t^-TASgg? 

«3>f /uyN-^-y 1 5ff)Wimi^mmm i ic^^-r 

^fPl;:^ggSti.. m8c7)3.^;H (-<J:a^;PN 1 ) 03 
>f jw-^i'-y 1 5 coaM^ffigp*^'ia 1 i,zifk-tBt&i,zm 

[0053] frfE«o^< , zcom^Mmmx-ii. -d:^ 
^ii'N i<Dmmi,i-d:ti^ji'N2<n^mx'ot§'<. m 

i.o\,zm^^lx. ^<n^±M^zt£'^fz-d:^^)Viii<r> 

(r)Yv^ym^zmm^tih. 
[00 54]^;::, friam 1 conifemwc^'^it i ^ 

-<K3^;UN lcOASg^(I!l*^f>BagB(iJ(C|*J*^dlC 
Jl'N 2 cOCSS|5{i|*^4>DSOliltC|fiI*^3 {C Uzti^-oXm 

i?:3^;l/N2c7)3-<;KiracO^^{i, IS6i:lg703 
6 1 ^ 7 CO 3 >f 1 6 (cfly iE#^ilfe?^®^i 

[00 5 5] •r=5r;b*>, ^6 i:^7(7)a^;l/Ji^(7)^ 

cr)mti^ie<7)mi^^w-<thztizx^. f^etm 

m'^^m&if&mx't^. Z<r>z k^z X K). -HK^^ 

[0056] z<r)mmmm.m^zxin£. ^mmm'^m 
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m^mm ^-<X3 >f ;i/N 1 co^ 7 o 3 ^ ;H t 
Z(Ji:3-^yl/N20l^6<7)a'f;i/jl«7)^0^<!|:l 6co/i 

N2c0^co^§*^lKJ$t'&, h7yx3<0^4§4 

mmmcr>m±^s. h 7 yx 3 srii i 

10 ^S. 

[0057] ttz. metm7(D-jy{)i-mm(^^m^i 
W).b<r)W-^iW.<'fh^^i,z)t'<x. hyyx3<niz 

2 ^<n%m^^JS.<r)^Tm±.-f hzh m^X'h h . 
[0058] tiTt;, ^Acnwmmmw^th . z 

i<n-3A)vmkz:d^^A)vn2<r)ziA)vm^(r)im^'^ 

20 m<r)im^<nW-^X'OhW-<mm-h<r>X'\it!:<.n'^ 

[0059] >lco||)Sfije®iiFiJtCj;fLlf . B#[Se<)^«^?? 

<J:3-f;l'N l<7)3^;UJli:Z<J:3-f;UN2«03-<;uaii] 

-i}:3^;l/N 1 tZ<J:3>f ;kN2igc0S^§M«^fi^^ 
h7yX3<0S:4§»CpS:HiMt'#l.. 

[00 60] uzi^^x. mi^mmmmmmmiz. z 
(omtmmm<7)m^^a. yyyxmi iz^-tmmz 

40 <^>mm:Ps\yimmthztm^x'hh> 
[0061 1 mz. ^5<r)mmmmmmh. z 
cr)mmmmmi<z}i^^x^m^j:ztii. mmm^^ 

Jgc7)^*5g t, # V ^-i?: 3 yl- N 1 0 3 yH t ZiJ: 

3 'f ;UN 2 03 ;HratfO*^i6)^^{cJ)|.-<X3 ;PN 
1 CO 3 )\^mi^t~<X-:i ■i)vn2<r>^A )VM'^(r>n\m 
«5r/h$<-ri>:^ri^lc. ll5c03-f;UA-:J'-yi 5ai: 
\5\it,zmt^o',z. -(?:3-fyl/Ni tz<5i:3'f/UN2 

mimm^'.z Ltzztxhh. WMmmmti 
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[0062] zmtmm^zxtiii. ^mmzm 

v^-»::J•^ ;l^N 1 con ^yHtZiX^ 

CitiO. -iX3-^;l^Nli:Z}iC3^;l^N2rai0^i§ 
[0063) ±.%inzti}^h > Kifa#^M«[SI« 

mm<r>{Si^^&. hyyxsimi coEimzm?^iitsz 
[ 0 0 6 4 ] ^fc, :^wmm^mtmmmm^^ 

Z<X3'f;l/N2<7)^|S:*5-<J:n-f;l/Nl(7)^^J;i9t>^ 20 

h 7 yxtc t iifflt C: i: *<T'S: I. , 
[ 0 0 6 5 ] . ±ie#limwr'{i, H 1 iZTfkt 

•y ;r 7- F a yA'-^' t h 5 3 $:ffl;^atJ 

(?JS-^nL^c*<, ll6lc^tJ:at. ttl:>5»a«i^5i:ttl 
7 7 * ^ 6 c7)X/ y - K |5i±*i«^ $ ix 

Hm^^Pmc, F7>'X3 5rffl;^^jity::i:tcJ: 0, 30 
$<;>tC. ll7^ll8tCjF-rj;5^77'f A'-y 

[ 0 0 6 6 1 $ ±B^mmmmx'7fkirziSi^ 
ivmhz:d^-:i-iivH2cr>a^ ivm(r>n^^mz^Lx t 

[0067] ^J;c«f . B#raW^«mS5«S^i)*««t;*:l= 40 
V W^cn ^ ;l-N 1 (7)3 ;H t Z}^3-^ ;PN 2 on 

[0068] 50 
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^ •yf-y^»mcgHLTJ!f«a*$ixl.x^^;kd?-5 

[0069] f^mvMms!S^m*<&h±t^^-<x^ 

[ 0 0 7 0 ] ±ti<Dtia< . ^mmw.m^mi 
<03-f/nraoff;^S:i¥<-ri.j^^tJt'<T. -»:3-f 

;Pi:Z<X3^/K0«Kig-&JS<7)ffiT^. h7yx<7):'cM 
it"^. oxh<r>±^imm-tizbi)<X'^^. 
[0071 ] mmmvM^^mi}^&hi^^\^-<x^ 

^ ;1/C7)3 >f t ZJJ: 3 3 ;l^Jlora<7)^^Sr 

Z<J:3 ;l/C7) 3 ;H^i7)^<i|:0|^fl;$*ifl!!«7)3 'f ;U 
;l/i:Z»:3-^;Uc03-^/HrBlc7)S*§**<(K«L, 

>x<7)m^m^&mMi:nmt?>zbm'^i. mm 
^f)<i. ')'J^$v^tej*^^m««^ tot'*) ±iBo 

3 ;l/Ji t zacn ^ ;l'03 ^ ^Urao^frOTO/itt 
3X hc7)tijDS-fil;t I. C: i: *>*^SgT'$)l. . 

[0072] mmmws.m^mi}imiiz^\'^-<x^ 

'f ;l/0 3 'f ;l/Ji i: ZiJi: 3 3 ;H£7)S:>f [Sj^l^t S) 
l)-<}i:3 ^ ;W(?)3 Z»: 3 ;l^£03 

«[6]ffl«S: 'Jn$ <-rS:frlSltc#3>f ;Kr)3>f ;l.#«j$r5 

Tti, -y:3^;Ptf03-f/l/#fi|s:J:Zi5i:3-fyK7)a^;i.^ 
<*c7)W(«nffi8t*^^-L. -iX3>f /Pi:Z<J:3-f;K7)^o 

(simt. hyy^tDm-^mwE^imm-rizti)^ 
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[0073] ±Bim^ms.^mcoo-h. 2mmL(r>i& 
m^j:mmm&'^mt/^mi<^ v ^-<xa ■i)v<na^ )vm t 

[0 1 ] g 1 (Timmmm^^-fmmih i. . lo 

[02] SlcTJh^^xo^gSrttJttSaffcT)^^^ 

[03 ] m2(nmm^m\^:^^tmmmx'hh, 

[04 ] m3c7)^M«^^WJ0TJ)l.. 

[01] 
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[ 0 5 ] ?g 5 (nmmmm^^tmmmx'h h . 

[06] ;co%BBt^l.h7yx*<ffl;2^a*fil.lBllBc7) 

$ (>i,z^cr,fiLc7)m^^^tmmx'hh. 
^i,z^(r)m<^m^^^i-wmx'hi. 

[09 ] tM*fi?iJ5:^-rilISS0TS>l. . 

[tt^COlMHB] 

3 h^y;^ 

13 3-4iiSffi^* 

14 m 

15 ;l^>'N*^'-y 
16 
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